The present document includes additional materials complementing the sections of the main paper dealing with the additive manufacturing of the physical models of fractal fibers and meshes, laser scanner surveys, and contact angle tests. The STL models of all the reinforcing elements analyzed in the present study are given as separate files.
EBM PROCESS PARAMETERS
All samples were manufactured using a Q20 plus ARCAM system with prealloyed Ti-6Al-4V plasma atomised powder deposited in 50 μm thick layers [1] - [2] . The process took place with the surface representations loaded onto the EBM software control version 5.2.52 with the equipment under vacuum at 1.9 × 10-4 mbar before switching on the high voltage unit. Once the voltage and current are available to operate the beam, the process starts with a plate heating stage to warm up the substrate plate, on which the structures are formed, up to 500°C. The vacuum levels are then altered, letting helium into the chamber raising the pressure up to 2 × 10-3 mbar where it is maintained until the step of powder deposition, preheating and melting each layer. Preheating of each powder layer is performed using a defocused beam at relatively high beam speeds -high beam current -low focus current (16,000mm/s, 30-38mA and 60mA respectively), while melting takes place at lower speeds -low beam current -low focus current (300-500mm/s, 3-5mA and 4mA respectively) in order to concentrate the energy input for localised melting. Melting involves movements of the focused beam over the powder for the purposes of contouring and hatching in the form of concentric rings and as rastering "snake" paths respectively. Both of these are applied at a certain distance from the intended periphery of the object, offset to contour [1] . With higher offsets, hatching leaves space for contouring so potential under/oversizing and surface roughness are controlled in the powder bed. These offset operations start by drawing vector lines inside the edge of sliced files at 0.13mm and 0.2mm default values for contouring and hatching respectively. As the final resolution depends on heat source spot size, powder particle size, and contouring path to name but a few factors, the ability to produce fine topological features requires careful selection of such parameters to achieve the best result.
In order to achieve the best reproduction of the designed shape, bars and mesh samples were manufactured with different approaches. While sample bars (see Fig. 6 (a) of the main paper) were built under a continuous beam mode; termed melt in the ARCAM control software, mesh samples used two modes, continuous and pulsed called net and point themes (cf. Fig. 6 (b) of the main paper). Melt and net are composed of parameters found in speed functions 60 and 5 -ARCAM EBM® in auto mode (functions composed of constant beam current and speed in order to achieve linear changes in beam penetration [3] ), the pulsed approach was specified by exposure time and beam current mainly. All samples were cleaned with compressed air to remove loose unmelted particles and measured for density by the Archimedes method (assessing the density of the solid parts, not the lattice as an overall structure), showing values of 4.34 to 4.36 g/cc. To determine the correct parameter selection for the material in point themes, a design of experiments (DoE) full factorial analysis was carried out. Once initial versions of the samples had been manufactured, the response for the DoE analysis was evaluated as the equivalent diameter measured from the top view on images taken with a scanning electron microscope (SEM), see figure EHN-1. This method has been used for measuring pore size in AM biomaterials, for example [4] . The equipment used was a FEI-Inspect F SEM operated at 15kV accelerating voltage, a spot size of 3µm and a working distance of 10mm. Fig. 1(a) shows a contour plot suggesting a processing window where beam current and exposure time can most readily manufacture features of this size. In a similar fashion, a linear trend in rod diameter with beam energy shows that low energy values (26.9 -29.4 J) can achieve melted areas close to 1mm diameter, see Fig. 1(b) . 
3D SCANNING SURVEYS
The non-contact 3D scanner VIVID 910 employed in the present work makes use of the light-stripe method to emit a horizontal (x direction) stripe light through a cylindrical lens to the scanned surface [1] - [6] . The reflected light from the object is received by a CCD camera (equipped with interchangeable optics with different focal length), and then converted by triangulation into distance information. This process is repeated by scanning the stripe light vertically (y direction) on the surface using a Galvano mirror, in order to obtain a 3D image data. The GC tests presented in Sect. 4 of the main paper were run using a lens with the longest focal length (f = 25,5 mm), in order to ensure optimal focus of the object before the scan, performed in high-accuracy mode. The parameter setting was performed by connecting the 3D digitizer to a personal computer and employing the PET 2.4 (Polygon Editing Tool) software, specially developed for this device. The 3D shapes were finally achieved applying a noise filter and a high quality filter to correct out unreliable data, keeping a distance between scanner and object of about 60 cm. These settings guaranteed a sub-millimeter nominal accuracy. The following describes the matching procedure employed to selected the parent of a given vertex of the digitized STL (DSTL) model on the CAD STL (CSTL) model. Given a vertex A of the DSTL model, the DSTL-CSTL matching procedure searches for all the vertices of the CSTL model that lie in a sphere with center at A and radius equal to a suitable maximum distance parameter, which we set to 4 mm. These points form a set of neighbor vertices (NV) of the A vertex in the CSTL model. Next, the matching procedure determines the subset CANV of the NV set, which is formed by the NVs that exhibit critical angle lower or equal to a given threshold, which we set to 45°. The critical angle measures the angular deviation of the normal to point A of the DSTL model to the normal to point B of the CSTL model (Fig.  3) . The CSTL parent B of the DTSL vertex A is determined as the element of the CANV set that minimizes the length of the AB segment. If the CANV set is empty, the A vertex is discarded by the GC test. We report hereafter the screenshots of the GC tests run through the software Geomagic Studio 2014, whose statistics are given in Sect. 4 of the main paper. 
